Unlike wildlife habitat and livestock forage, societal services provided by prairie wetlands are not easily observed, measured or valued.
Maintenance Of Water
is also removed and discharged into i n the wetland is lowered or ceases, Quality the atmosphere via release of N2 gas. overall, the filtering ability wetWetlands play a critical role in the Phosphorus is mainly immobilized lands aids the i m p r o v e m e n t of maintenance of water quality by re-by plant uptake and decomposition groundwater, river and other water moving materials entering a wetland into wetland sediments.
resource quality in the Northern via water movement such as susMetals are mainly tied up in wet-G~~~~ plains. pended solids, nutrients, metals, lands by adsorption to sediments or pathogens, and biological oxygen to clay and organic compounds demand. There are two major meth-found in the soil, but may also pre-
Groundwater Recharge
The hydrologic functioning of ods in which wetlands improve cipitate as oxides, phosphates, or prairie potllOle wetlands hi,ve not water quality:
other salts. Plants lnay also incorpo-been studied extensively. osl 1 ) they adsorb nutrients 01-tie UP rate metals into tissue and eventually P,-,i,.ie Pothole Region wetlands are metals and incorporate them into dead litter into the soil or re-small sized, isolated and located the soil release the rnetals back into the ,ithi,, topographic depressions in 2) the vegetation incorporates nutri-water. Pesticides generally are ad-glacial till. Water permanence, ents and metals their . . tissues sorbed or incorporated in the same chelnistry and t,iolOgical ch;o;ctcl-isand release the mater~als into the fashion as metals.
tics of prairie wetlands are highly soil as dead organic matter variable in time and space indicating that their hydrologic functions are probably cornplex as well.
However, their hydrologic functions have been of interest and at the center of conflict between agricultural producers and environlnentalists. Some hydrologists tend to agree that some wetlands do recharge the groundwater system, but many do not.
In the Prairie Pothole Region, wetlands typically form large complexes ol' recharge and discharge patterns connected by shallow groundwater flow systems as shown in Figure 1 (Richardson and Vepraskas 2001) . Ephemeral, temporary and seasonal class wetlands (short term flooded) are typically higher on the landscape and are classified by hydrologists as recharge wetlands. They typically act to collect surface runoff of water and, having a water level higher than the water table, recharge shallow aquifers. Recharge wetlands normally have soils with high infiltration and percolation rates.
Larger wetlands classified as semipermanent and permanent wetlands (seasonally to permanently flooded) are generally lower on landscapes and are classified by hydrologists as flow-through and discharge wellands. At least part, if not most, of the watcr these larger wetlands receive is through groundwater flow from shallow aquifers created by recharge wetlands positioned higher on the landscape.
Soils of semipernianent and perrnanent wetlands are typically impermeable and most hydrologists agree that they perform little to no rechargc function. Through evaporative discharge, semipermanent and permanent wetlands act to discharge water through evapotranspiration and other surface outflows and, thereby, lower the groundwater level of the surrounding region. However, these types of wetlands can be adversely affected by large-scale domestic or industrial groundwater removals.
Large-scale well withdrawals of water near discharge wetlands may cause a reversal of groundwater flow such that the affected wetland becomes a recharge wetland (Richardson and Vepraskas 200 1 ) . This alteration of the groundwater flow could potentially have adverse affects on the quality and quantity of groundwater supply as well as the integrity of the wetland itself.
As with many other wetland functions, the role prairie wetlands play in groundwater systems is still, for the most part, unclear. More work is needed to fully understand the "service" prairie wetlands may perform in groundwater recharge.
Flood Attenuation
The role prairie wetlands play in flood attenuation or protection is a hotly debated issue. This issue usually arises following a flood event that causes losses i n hurnan life andlor damages to private property. Therefore, floods and the role wetlands play during these events become an emotional issue rather than an environmental issue. Furthermore, floods occur erratically in time and space making "scientific" study difficult at best.
Despite the debates, floods cause billions of dollars in d a~n a g e s to homes, properties and crops each decade. Policymakers, agencies, cities, researchers and the public are constantly attempting to discover means to reduce the number and severity of floods. Wetlands, tsansitional areas between terrestrial and aquatic ecosystems, are often viewed as areas needing legislation or restoration for mitigating flood magnitudes and recurrences.
Wetlands, in some circumstances, influence regional water flow NoviEzki (1985) repofkd that a watershed comprised of 4 to 5% wetlands would have a 50% reduction in peak f l d period compared to a watershed lacking wetlands. Demissie and Kahn (1983) agreed with Novim by concluding that a 50-year flood event on the K e w River in Illinois was 50% less &an a similar 50-year flood event on the Iroquois River in Indiana (where wedads had been drained) because of wetlands being present in the I8hnkdcw River watershed despite the two watersheds being equal in size.
Wetland location within a watershed in relation to their f l d attenuation properties is also debated. Some have suggested that small wetlands remaining in the upper basin of watersheds were more effective for flood control than larger, downstream wetlands. In contrast, others bye. ~laimed ahat the further domstream larger wetlmh were located, the more value the weE1sands would play in reducing flood peaks. Knight (1993) , in a review of these and other studies, sxmimarized that small wetlands naturally occumng in the upper reaches of watersheds were best fof attenuating normal, high frequency downstream f l d s , while natural downstream wetlands were best at coatrolling larger than nonnad, low frequency flood events, Shultz (1999) In summary, proponents of wetlands as flmd attenuation features argue that it seems reasonable that prairie wetlands catch and retain overland water flow in watersheds, thereby decreasing peak flows duwnstream. The opposite argument is that it seems logical when wetlands are already full of water, as is the case in a flood year, then their potential for water storage is not available during a flood event, hence they play little to no part in regulation of downstream peak flows. As was previously stated, little "scientific" data is available supporting either side of the debate. Further research w i l l be needed to answer the quation, ' 
